Abstract. Against the problem that quantitative localization is concentrated on single-source localization, this paper studies the quantitative multi-source localization methods based on wireless sensor network. Firstly, the logquantization strategy which reflects the characteristics of acoustic source is proposed. The sensor node transmits the quantized information to base station according to the measurements and log-quantization strategy. Secondly the based station estimates the location of sources according to the proposed method termed as multiple source localization based on possibilistic C means clustering algorithm. Finally the efficient of the proposed method is verified by the simulation under different parameters. The simulation results show that the proposed method could accurately estimate the location of source. And the proposed method is robust to the packet loss rate..
Introduction
With the constant development of micro-electronics, short-distance communication and sensing technology, wireless sensor networks (WSNs) have become a research hotspot [1] . Signal source (or target) localization is an important research direction of WSNs, and the results of the researches can be widely applied into the areas of the localization of vehicles, large underwater creatures and humans. WSNs-based signal source localization can be categorized into three types according to the methods of measurement, namely TDOA (Time Difference of Arrival)-based, RSS (Received Signal Strength)-based and AOA (Angle of Arrival)-based localization. Among them, TDOA-based method places a relatively high demand on the time synchronization of nodes and AOA-based method places a relatively high demand on node hardware for the need of array antenna. However, RSS-based method places a relatively low demand on node hardware and the power dissipation is relatively small, so it best suits the application of WSNs [2] .
Ystem Mobel
Suppose that N sensor nodes are randomly deployed in the sensing field, the location of each sensor node is known, there are K acoustic sources in the field with each one of them sending acoustic signals evenly to all around, and the influence of obstacles on signal propagation is not considered, then the signal intensity received at the i-th sensor node is [3] :
Where, i y is the received energy of acoustic signal at i-th sensor node, n i is the measurement noise and it is modeled as zero mean Gaussian noise with variance 2  ;
S k is the energy of k-th signal source, and  is the path loss coefficient, As shown in Fig. 1 , in the situation of one signal source, measurement y i decreases sharply with the increase of distance. The adoption of traditional uniform quantization will lower the resolution when the measurement is relatively small. Therefore, this paper proposes the logarithmic quantization strategy. Aiming at a certain target source measured by the sensor network, its energy value will often fall into the range of The maximum likelihood estimation is a multi-source localization algorithm that has been widely applied, but its computing complexity is high, so it is unsuitable for the sensor nodes with limited calculation and storage capacity.
Conclusions
This paper studies the multi-source localization methods of quantitative information based on wireless sensor network. Firstly, aiming at the propagation features of acoustic sources, it proposes logarithmic quantization strategy, which can better reflect the relationship between acoustic source and distance. Then, a multi-source localization method based on possibilistic C-means clustering (PCMC) is proposed to transform multi-source localization problem into clustering problem, with a view to obtaining the estimated location of signal sources through calculating the clustering center. The simulation results show that the algorithm in this paper can accurately estimate the location of multiple signal sources, with certain robustness against packet loss probability. Compared with traditional localization methods based on measurement, the algorithm proposed in this paper can effectively reduce energy consumption.
